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An 86-year-old man presented with a recurrent groin lymphocele following endovascular abdominal aortic aneurysm
repair using an aorto-uni-iliac reconstruction with polytetraﬂuoroethylene femoral-femoral crossover. Following this
procedure, the patient developed a groin lymphocele. This ﬂuid collection was treated with multiple aspirations and
subsequent groin exploration with lymphatic ligation. Despite ligation, the ﬂuid collection returned. Given these
recurrences, replacement of the polytetraﬂuoroethylene graft with Dacron was performed. After graft replacement, the
lymphocele recurred. A lymphangiogram was then performed by directly injecting the lymphocele, identifying the culprit
lymphatic channels allowing N-butyl cyanoacrylate injection to seal the source of lymphatic drainage. No reappearance of
the lymphocele was observed. (J Vasc Surg 2014;59:1109-11.)The presence of lymphoceles following groin exposure
is a well-described complication that can have devastating
consequences. Conventional therapies such as percuta-
neous drainage, image-guided ligation, sclerotherapy, and
marsupialization have been used with varying results. We
present a novel approach of using N-butyl cyanoacrylate
(NBCA) glue to treat a recurrent lymphocele following
endovascular abdominal aortic aneurysm repair (EVAR).CASE REPORT
The patient is an 86-year-old man who underwent EVAR in
2007 using an aorto-uni-iliac reconstruction with femoral-
femoral crossover graft. Following graft completion and full exclu-
sion of the aneurysm, the patient developed a lymphocele in the
right groin. This was treated with repeated aspirations with re-
accumulation of the cyst ﬂuid. The patient then had the groin
explored with ligation of presumed lymphatics in the area of
the right common femoral artery. The ﬂuid collection fully
re-accumulated with lymph. At this point, the patient was referred
to our institution for consultation and a second opinion in
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right groin, which was ballotable and consistent with the history
of a right groin lymphocele. Computed tomography scan was
performed and is shown in Fig 1, a and b. The femoral-femoral
crossover graft, which was created using an expanded polytetra-
ﬂuoroethylene (ePTFE)-ringed prosthesis, is seen traversing
through the center axis of the lymphocele. Because of concern
of possible infection from the multiple needle-based drainages
and the previous exploration of this lymphocele, a tagged white
cell scan was performed to investigate the possibility of
prosthetic graft infection, which ultimately returned negative.
Because of the persistent right groin ﬂuid collection and the
presence of an additional smaller collection around the left graft
near the femoral artery anastomosis, the decision was made to
excise the ePTFE graft and replace it with a Dacron graft. This
decision was made with the presumption that there was serous
ﬂuid leaking through the pores of the ePTFE graft and that this
process was responsible for the recurrent re-accumulation of
ﬂuid.1-4
The patient was then seen 2 weeks postoperatively in
November 2011 and was found to have full re-accumulation of
the ﬂuid collection back to preoperative levels. This ﬁnding was
conﬁrmed with repeat CT scan, which clearly demonstrated the
recurrent cyst cavity. At this juncture, a decision was made to
analyze the lymphatic channels in the groin by means of a direct
lymphatic cavity lymph angiogram. This was done by a percuta-
neous puncture just to the right of the palpable right common
femoral artery. Iodinated contrast was injected and clear visualiza-
tion of a series of lymphatic channels coming from the region of
the right common femoral artery was obtained (Fig 2, a and b).
With the visualization of these lymphatic channels, the decision
was made to inject N-butyl cyanoacrylate glue to seal the source
of lymphatic drainage. NBCA was used because of its availability
and our familiarity with its use. A mixture of 6:1 ethiodol to1109
Fig 1. a and b, Femoral-femoral crossover graft traversing through right groin lymphocele with small left-sided
collection surrounding expanded polytetraﬂuoroethylene (ePTFE) bypass graft.
Fig 2. a and b, Lymphatic channels opacifying after direct puncture and injection of contrast dye. c, Glue cast seen
occlusive in the previously seen lymphatic channels.
Fig 3. Follow-up photo of normal abdominal proﬁle.
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agent was seen percolating into the lymphatic channels that had
been previously visualized (Fig 2, c). Polymerization of the glue
was instantaneous, and the subsequent contrast injections failed
to ﬁll these lymphatic channels.
Follow-up performed at 2 weeks, 4 weeks, and then 3 months
showed no signiﬁcant re-accumulation of lymph and a complete
return of the anterior abdominal wall proﬁle. This ﬁnal image
shows the patient at 3 months demonstrating no anterior abdom-
inal wall displacement and a return of his abdominal wall proﬁle
(Fig 3).DISCUSSION
One of the most common sites for arterial access
during EVAR is through the common femoral artery.
Although femoral artery exposure is performed by vascular
surgeons comfortably, it can have devastating complica-
tions even in the hands of the most accomplished surgeons.
Lymphoceles most commonly occur after surgical
interventions that involve limb and groin areas, pelvic
lymphadenectomy, or renal transplantation. Groin wound
lymphatic complications following arterial revascularization
procedures present potentially catastrophic consequences,
and occur in 1.8% to 5% of all cases.5-8 These complications
occur after disruption of lymphatic channels during the
surgical procedure. As a result of this disturbance, a lym-
phocele or lymphocutaneous ﬁstula may develop. While
lymphatic channel leaks are often self-limiting, the presence
of increased lymphatic pressure, inﬂammation, infection,
foreign material, or scar tissue associated with prior groin
exposure makes the likelihood of persistent lymphocele
much greater.9 The type of exposure itself can also have
an impact on the potential for these groin complications.
The oblique groin incision for common femoral artery
exposure during EVAR is most commonly used and has
been shown to have a decreased incidence of groin hema-
toma and lymphatic injury.10
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the past decade to treat refractory lymphoceles. These
include repeated percutaneous drainage, sclerotherapy,
percutaneous image-guided lymphatic ligation (PILL
procedure), and marsupialization.11-13 Repeated percuta-
neous drainage can be used to treat symptomatic lympho-
celes. However, the risk of infection increases with each
repeated treatment and requires the patient to undergo
multiple procedures. Sclerotherapy is effective for low-
volume collections but is a time-consuming procedure
that requires multiple sessions and is not effective on
high-volume lymphoceles.11 The PILL procedure, while
considered percutaneous, requires a small incision with
insertion of a clip applier to occlude leaking lymphatic
channels under ﬂuoroscopic guidance using
lymphangiography.13
It is also important to rule out seroma as the cause of
a persistent ﬂuid collection surrounding a synthetic bypass
conduit. There have been multiple reports of seroma
following ePTFE and Dacron bypasses.14 As in our case,
if the conduit is suspected as the culprit of a seroma, the
ePTFE graft should be excised and replaced with a Dacron
graft. Finally, if other procedures fail, open or laparoscopic
marsupialization has been successfully used to treat lym-
phoceles after renal transplantations.15
To our knowledge, this is the ﬁrst reported case in
which NBCA has been used to treat a persistent lympho-
cele. The use of NBCA has been previously described for
treatment of chylous ascites following nephrectomy.16 In
our opinion, direct puncture lymphangiography with glue
embolization should be considered for refractory lympho-
celes. This treatment, in patients who have failed conven-
tional management, appears safe and efﬁcacious.
CONCLUSIONS
In conclusion, this 86-year-old man developed a lym-
phocele following an aorto-uni-iliac EVAR with
a femoral-femoral crossover bypass. Conventional therapy
failed to resolve the lymphocele, whereas direct puncture
of the groin with retrograde ﬁlling of the lymphatic chan-
nels with NBCA embolic glue resulted in sealing of the
leak and complete resolution of the clinical problem.REFERENCES
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